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(54) Stir-In pigment compositions 

(57) A stir-in pigment composition for coloring high- 
molecular-weight material, particularly coatings and ink 
systems, comprises 85 to 99.5 parts by weight of a pig- 
ment and 0.5 to 15 parts by weight of an additive com- 
prising a vinylpyrrolidone polymer or copolymer. The 
stir-in pigment composition is in the form of microgran- 
ules and is obtainable by spray drying a high solids con- 



tent aqueous pigment dispersion containing the pigment 
and the additive. The new pigment composition pow- 
ders are easily handled, easily wetted and disperse rap- 
idly to fomfi homogeneous aqueous pigment dispersions 
which are practically free of larger pigment aggregates 
and can readily be incorporated into aqueous ink and 
paint systems as stir-in pigments without a dispersion 
step in a bead mill. 
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Description 

[0001] The present invention relates to stir-in pigment 
compositions in the fornn of microgranules, comprising 
85 to 99.5 parts by weight ot a pigment and 0.5 to 15 
parts by weight of an additive comprising a vinylpyrro- 
lidone polymer or copolymer, with the proviso that the 
copolymer is not a copolymer of an ethylenicalty unsatu- 
rated sulfonic acid and N-vinyl-pyrrolidone. 
[0002] Organ ic stir-in pigments are known and are de- 
scribed for example in U.S. Patent No. 5,554.217. 
These known stir-in pigments and stir-in pigment com- 
positfons show excellent stir-in properties when applied 
in paint and ink systems, particulariy solvent-based sys- 
tems. They have the great advantage that they can be 
incorporated into an ink or paint system by simply stir- 
ring the pigment powder into the paint system without 
the time and energy-consuming dispersion step in a 
bead mill. 

[0003] It is also known to use certain pigment prepa- 
rations, also called master batches, having a pigment 
concentration of 30 to 60 weight percent based on the 
preparation, as stir-in pigments. Such stir-in prepara- 
tions show excellent properties in certain applications. 
However, they do have the disadvantage of employing 
an expensive preparation process, and occasionally 
they show incompatibility in some application media due 
to the high amount of carrier additives. 
[0004] Many patents describe processes for pigment 
surface modifications to enhance certain pigment prop- 
erties like color strength or rheological properties, for ex- 
ample by the addition of pigment derivatives such as 
pigment sulfonic acids, sulfonamides or other pigment 
derivatives. However, such treated pigments need to be 
dispersed for many hours in a bead mill in order to in- 
corporate the pigment into a paint vehicle. 
[0005] U.S. Patent No. 3.806,464 discloses the en- 
capsulation of pigments with an acrylic interpolymer, 
and Japanese published patent application SHO 
57-49664A describes a process for the preparation of 
pigment compositions containing thermoplastic resins 
which can be dissolved in water with a basic substance. 
Although these pigments contain polar polymers, they 
are different from the present inventive pigment compo- 
sitions because they contain different kinds of additives. 
Furthermore, they show incompatibility in certain appli- 
cation media. Therefore, their use as pigment composi- 
tions has not been wide-spread, aher patents, such as 
U.S. Patents 5,274.010 and 5.401 .780. describe a proc- 
ess for warp-free pigmenting of polyolefins by coating 
the pigment surface with a polyvinylalcohol or other po- 
lar polymers such as acrylic polymers, cellulose deriva- 
tives, maleic anhydride-styrene copolymers and polyvi- 
nylpyrrolidone, alone or in combination with silane and 
zirconium acetylacetonate films. The coating of the pig- 
ment is achieved by (A) absorption of a preformed, sol- 
uble polymer onto the pigment or (B) by polymerization 
of a corresponding monomer in the presence of the pig- 



ment. In either case the resulting coated pigment is re- 
covered by filtration from an aqueous suspension. Such 
suspenstons are difficult to filter and can show strong 
bleed-through of very finely divided pigment particles. 
Therefore filter aids are often added to improve the fil- 
tration rates. However, the presence of these filter aids 
in the pigment composition can lead to incompatibilty of 
the resulting coated pigments when applied in sub- 
strates other than polyolefins. Additionally, such pig- 
ment suspensions contain a large quantity of unab- 
sorbed polymer which is dissolved in the aqueous me- 
dium and thus remains in the filtrate after filtration. This 
highly colored filtrate then requires special treatment in 
order to recover or degrade the soluble polymer and to 
decrease the filtrate's color to environmentally accept- 
able levels. 

[0006] U.S. Patent No. 5,145,524 disctoses surface 
modification of pigments by treatment with polyvinylalkyi 
ethers to obtain pigments with enhanced properties for 
automotive finish systems. This surface treatment also 
improves the flow properties of the pigment in aqueous 
systems, leading to aqueous pigment dispersions with 
a higher solids content for direct application in water- 
borne paint systems. Such pigment dispersions can 
have the drawback of foaming and settling. Addit'ionally. 
they require the addition of antifouling agents. Moreo- 
ver, in most cases they still need to be dispersed in a 
bead mill for optimum dispersion. 
[0007] U.S. Patent No. 3,904,562 describes a proc- 
ess for encapsulating finely divided organic pigment 
particles with a polymeric outer layer by a precipitation 
process. This process is costly and environmentally un- 
friendly due to the use of a large quantity of an inorganic 
salt to induce precipitation of the polymer from the aque- 
ous medium. Additionally, the particles encapsulated 
according to the teachings of this patent require a higher 
molecular weight polyvinylpyrrolidone and a larger 
amount of polymer based on the pigment to ensure com- 
plete encapsulation, which can adversely affect the 
compatibility of the pigment when it is applied in various 
different substrates. 

Japanese laid open patent application SHO 58-208351 
describes pigment compositions comprising a pigment 
and a water soluble copolymer of an ethylenlcally un- 
saturated sulfonic acid compound and a N-vinylpyrro- 
lidone compound. Said pigment compositions can be in- 
corporated Into aqueous vehicles by simple mechanical 
stirring without a dispersion step. However, due to the 
presence of the polymeric sulfonic acids, these pigment 
compositions may not be suitable for many applications, 
for example, application in automotive paint systems, 
since it is well known that the strongly polar polysulfonic 
acids have a detrimental effect on the curing of the coat- 
ing system. Additionally, the presence of the polysulfon- 
ic acids can enhance water absorption, which can fur- 
ther damage the weatherabllity of the pigmented coating 
system. 

[0008] Due to environmental concerns and new envi- 
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ronmenta! regulations the paint industry is moving ex- 
tensively from solvent borne to aqueous borne coatings 
systems. Newly developed improved aqueous polymer- 
ic binder systenr^ are helping to speed up this transfor- 
mation, but they also force pigment manufacturers to 
continually modify their pigments to adapt the pigment 
properties to the latest customer needs. 
[0009] The present invention relates to new stir-in pig- 
ment compositions in the form of microgranules com- 
prising 85 to 99.5 parts by weight of a pigment and 0.5 
to 15 parts by weight of an additive which comprises a 
vinylpyrrolidone polymer or copolymer. These new mi- 
crogranule stir-in pigment compositions are obtainable 
by spray diying a high solids content aqueous pigment 
dispersion containing the pigment and the additive. 
They manifest enhanced pigment properties when ap- 
plied in aqueous ink and paint systems, particularly 
those used In Industrial coatings, trade sales and the 
automotive industry. 

[0010] Unexpectedly, it was discovered that such stir- 
in pigment compositions can effortlessly be incorporat- 
ed into aqueous ink and paint systems as a stir-in pig- 
ment without carrying out a dispersion step in a bead 
mill. Compared to conventionally dried and micropulver- 
ized pigments, the new pigment compositions are gen- 
erally less dusty and can be more easily handled. They 
are also easily wetted and disperse rapidly to form ho- 
mogeneous aqueous pigment dispersions which are 
practically free of larger pigment aggregates. Many 
small particle size pigments are known to aggregate 
during the drying process. However, even with pigments 
exhibiting this aggregation tendency, surprisingly, the in- 
ventive microgranular stir-in pigment compositions are 
easily dispersible in aqueous paint systems. fVloreover 
such stir-in pigment compositions have the great advan- 
tage that they are compatible with a variety of aqueous 
paint and ink systems, including the most demanding 
automotive paint systems. Additionally, the new stir-in 
pigment compositions are obtainable by a very simple, 
economical and environmentally friendly method in con- 
ventional equipment. 

[0011] This invention relates to stIr-in pigment compo- 
sitions which are in the form of microgranules and com- 
prise from 85 to 99.5 parts, preferably 90 to 99 parts and 
most preferably 94 to 99 parts by weight of a pigment 
and from 0.5 to 15 parts, preferably 1 to 10 parts and 
most preferably 1 to 6 parts by weight of an additive 
comprising a vinylpyrrolidone polymer or copolymer, 
with the proviso that the copolymer is not a copolymer 
of an ethylenically unsaturated sulfonic acid and N-vi- 
nylpyrrolidone. 

[0012] These new microgranular stir-in pigment com- 
positions are preferably obtainable by spray drying an 
aqueous pigment dispersion, comprising 85 to 99.5 
parts by weight of a pigment and f rorh 0.5 to 1 5 parts by 
weight of an additive comprising a vinylpyrrolidone pol- 
ymer or copolymer, with the proviso that the copolymer 
is not a copolymer of an ethylenically unsaturated sul- 



fonic acid and N-vinylpyrrolidone. Particularly preferred 
is a spray drying of a high solkl content aqueous pigment 
dispersion. They are useful for coloring high nrolecular 
weight materials. 
5 [001 3] A wide variety of vinylpyrrolidone homo- or co- 
polymers are suitable as additives for preparing the In- 
ventive stir-in pigment compositions. In general, the vi- 
nylpyrrolidone homopolymei* is a polyvinylpyrrolidone 
obtained by polymerization of 1 -vinyl-2-pyrrolidone (al- 
to so known as vinylpyrrolidone, N-vinylpyn-olidone and 
NVP) by processes known per se. Such polymers are 
well known and many are commercially available. Pref- 
erably the weight average molecular weight of the pol- 
yvinylpyrrolidone is no more than 300.000 g/mol; most 
IS preferably it is between 5,000 and 200,000 g/nrral. 
[0014] Suitable vinylpyrrolklone copolymers are. for 
example, copolymers of vinylpyrrolidone with vinylether, 
vinylalcohol, or vinylacetate; acrylic or methacrylb acid 
or an ester or amide thereof, and particularly with viny- 
20 lacetate. 

[0015] Especially suitable are water-soluble copoly- 
mers such as water-soluble polyvinylpyrrolidone vinyla- 
cetate copolymers having a vinylpyrrolidone to vinylac- 
etate ratio of from 70 to 30 to 60 to 40. 

25 [001 6] Depending on the pigment employed in.the in- 
ventive stir-in pigment composition and its application 
medium, it can be advantageous to use the vinylpyrro- 
lidone homo- or copolymer additive in admixture with 
other preferably water-soluble polymers, copolymers 

30 and/or polymer derivatives. 

[0017] Hence, another preferred embodiment of the 
present invention concerns the inventive pigment com- 
position, wherein the additive comprises a mixture of the 
vinyl pyrrolldone or vinylpyrrolidone copolymer with one 

35 or more other neutral, anionic or cationic water soluble 
polymers, copolymers and/or polymer derivatives, and 
wherein the total amount of the mixture of additives is 
less than 20 parts by weight of the pigment composition. 
[001 8] Such polymers are for example polyacrylic ac- 

40 id, polymethacryllc ackl, polymaleic anhydride, poly- 
urethane, polyvinylether, polyvlnylalcohol, polyalkylene 
glycol, polyethylene oxide, cellulose derivatives, poly- 
imlne. polyvinyl pyridine, or copolymers thereof, or co- 
polymers such as copolymers of acrylic acid with sty- 

45 rene, aery Ion Itrile, vinylacetate. vinylphosphonate, vi- 
nylpropionate. vinylchloride, itaconic acid or maleic an- 
hydride, or a mixture thereof. Suitable polymeric deriv- 
atives are for example ethoxylated or propoxylated fatty 
amines such as ethoxylated cocoalkyi, oleyl or soyaalkyi 

so amines; ethoxylated or propoxylated fatty quaternary 
salts such as ethoxylated cocoalkyltrimethyl ammonium 
chloride; ethoxylated fatty amides such as ethoxylated 
oleamldes; alkyl-, cycloalkyi- or alkylaryloxypoly(ethyl- 
enoxy)ethanol. cycloalkyloxypoly(ethylenoxy)laurate or 

55 oleate, polyethylene glycol 400 laurate or oleate, alkyl-, 
cycloalkyi- or alkylaryl-poly(ethylenoxy)cart)Oxylate or 
phosphonate. An especially preferred cycloalkyloxypoly 
(ethylenoxy) laurate or oleate is for example a poly(eth- 



3 



5 



EP 0 902 061 A2 



6 



ylenoxy)sort)itan laurate or oteate. These other prefer- 
ably water-soluble polymers, copolymers and/or poly- 
mer derivatives are known per se and are commercially 
available. 

[0019] The total amount of the vinylpyrrolidone homo- 5 
or copolymer additive and other preferably water-solu- 
ble polymers, copolymers and/or polymer derivatives in 
the inventive pigment composition is preferably no more 
than 20 parts by weight, most preferably from 5 to 15 
parts by weight. Preferably such a mixture comprises at io 
least 20 %, most preferably 20 to 80 % by weight of the 
vinylpyrrolidone polymer or vinylpyrrolidone copolymer. 
[0020] If the other polymer, copolymer and/or polymer 
derivative Is an anionic or catlonic polymer, the polymer 
additive mixture is preferably dissolved as salts in an *5 
aqueous medium, preferably a basic or acidic aqueous 
medium. 

[0021] Another preferred embodiment relates to the 
Inventive pigment composition, wherein said cationic 
polymer is polyvinylpyrldine or polyimine. 
[0022] Advantageously an anionic polymer or poly- 
mer derivative or copolymer is dissolved in water as an 
afkylammonium, sodium, potassium or an ammonium 
salt. 

[0023] A further preferred embodiment relates to the 2S 
inventive pigment composition, wherein said pigment is 
an organic or inorganic pigment or a mixture thereof. 
[0024] Especially suitable pigments for the present 
stir-in pigment compositions are organic pigments se- 
lected from the group consisting of azo, azomethine, 30 
methine, antliraquinone, phthalocyanine, perinone, 
perylene, diketopyrrolopyrrole, thioindigo, iminoisoindo- 
line, dioxazine. iminoisoindolinone. quinacridone, fla- 
vanthrone. indanthrone. anthrapyrimidine and quinoph- 
thalone pigments, or a mixture or solid solution thereof; 35 
especially an azo, dbxazine, diketopyrrolopyrrole, 
quinacridone, phthalocyanine,* indarithrone or iminoi- 
soindolinone pigment, or a mixture or solid solution 
thereof. 

[0025] Notable pigments useful in the present stir-in 40 
pigment compositions are those pigments described in 
the Color Index, including the group consisting of C.I. 
Pigment Red 202. C.I. Pigment Red 122, C.I. Pigment 
Red 179. C.I. Pigment Red 170. C.I. Pigment Red 144, 
C.I. Pigment Red 177. C.I. Pigment Red 254, C.I. Pig- 4$ 
ment Red 255, C.l. Pigment Red 264. C.I. Pigment 
Brown 23, C.l. Pigment Yellow 109, C.l. Pigment Yellow 
11 0. C.l - Pigment Yellow 1 47, C.l . Pigment Yellow 191.1. 
C.l. Pigment Yellow 74, C.L Pigment Yellow 63. C.l. Pig- 
ment Yellow 13. C.l. Pigment Orange 61. C.l. Pigment so 
Orange 71. C.l. Pigment Orange 73, C.l. Pigment Or- 
ange 48. C.l. Pigment Orange 49, C.l. Pigment Blue 15. 
C.l. Pigment Blue 60. C.l. Pigment Violet 23. C.l. Pig- 
ment Violet 37. C.l. Pigment Violet 19, C.l. Pigment 
Green 7. and C.l. Pigment Green 36. or a mixture or ss 
solid solution thereof. 

[0026] Suitable inorganic pigments useful in the 
present stir-in pigment compositions are selected from 



the group consisting of carbon black, metal oxides, 
mixed metal oxides, antimony yellow, lead chromate, 
lead chromate sulfate, lead molybdate, ultramarine 
blue, cobalt blue, manganese blue, chrome oxide green, 
hydrated chrome oxide green, cobalt green, metal 
sulfides, cadmium sulfoselenides. zinc ferrite. and bis- 
muth vanadate, and mixtures thereof. 
[0027] Generally, the pigment according to this inven- 
tion has an average particle size in the range of from 
0.001 to 30 |im, preferably within the range from 0.005 
to 5 ^im. Based on these average particle size ranges, 
it is clear that the pigment preferably is used in the form 
of a pigment crude or a conditioned pigment. Preferably 
the pigment is used in its aqueous presscake form as 
obtained for example by the isolation of the pigment af- 
ter synthesis or conditioning. Additionally, the, pigment 
can contain customary additives, such as inorganic fill- 
ers, light stabilizers and/or antiflocculating agents. 
[0028] Therefore, another preferred embodiment of 
the instant invention concerns the inventive pigment 
composition, wherein said pigment is a mixture of an or- 
ganic pigment and an inorganic filler. 
[0029] The expression "inorganic filler" means a sub- 
stantially transparent inorganic pigment. For example, 
mica, kaolin, talc, wollastonite and natural or synthetic 
silica, e.g. glass, are well-known inorganic fillers that are 
suitable for use in the pigment compositions of the 
present invention. Talc, muscovite mica and kaolin, or 
mixtures thereof, are highly suitable inorganic fillers. 
[0030] Transparent micas are especially suitable for 
use as an inorganic filler. Of the micas, muscovite, 
phlogopite, brolite and synthetic micas are most suita- 
ble. 

[0031] The inorganic filler is preferably used in its nat- 
ural fonm, but treated transparent or semitransparent in- 
organic filler pigments, for example a mica treated with 
a metal oxide, or talc treated with an organic aliphatk; 
compound, such as a long chain aliphatic acid, may also 
be employed. In general, the inorganic filler consists of 
primary filler particles having any geometric shape, but 
a flaked shape Is preferred. Preferably the inorganic fill- 
er has an average particle size in the range of 0.5 to 10 
^m and a maximum particle size of below 20 \im. 
[0032] Typically the inorganic filler is used in a con- 
centration of 1 to 30 percent based on the weight of the 
pigment. 

[0033] Hence, another preferred embodiment relates 
to the inventive pigment composition, wherein said pig- 
ment is a mixture of 70 to 99 parts by weight of an or- 
ganic pigment and 1 to 30 parts by weight of an inorganic 
filler. 

[0034] Light stabilizers, such as U.V. absorbers and 
hindered amine light stabilizers, are known in the art. 
They may be used in any suitable, effective amount in 
the present pigment compositions as long as they do 
not impair the stir-in pigment properties of the composi- 
tion. 

[0035] Antiflocculating agents, also described as rhe- 
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ology improving agents or particle growth inhibitors, are 
well known in the pigment industry and are suitable as 
additives for the present pigment compositions. Gener- 
ally antiflocculating agents are lor example, pigment de- 
rivatives such as the sulfonic acid, sulfonic acid salts or ^ 
sulfonamide derivatives of organic pigments. Typically 
rheology improving agents are used in a concentration 
of 0.5 to 8 percent based on the weight of the organic 
pigment. 

[0036] The inorganic filler, light stabilizer and/or anti- io 
flocculating agent is incorporated into the composition 
before, during or after the spray drying step. Preferably, 
these customary additives are added prior to the spray 
drying step. Depending on the customary additive, it is 
preferably added at the end of the synthesis or condi- 
tioning step, before the isolation of the pigment, or it is 
added into a reslurried high solids content aqueous pig- 
ment presscake dispersion. 

[0037] The inventive pigment compositions can be 
prepared preferably by a process, which comprises 20 

(A) preparing an aqueous solution of the additive; 

(B) slurrying a pigment in the solution to obtain a 
homogeneous liquid dispersion comprising 85 to 
99.5 parts by weight of the pigment and 0.5 to 15 2S 
parts by weight of the additive. 

(C) spray drying the resulting liquid dispersion and 

(D) collecting the dried microgranules of the pig- 
ment composition. 

30 

[0038] A preferred embodiment thereof concerns the 
inventive process, wherein an aqueous presscake of the 
pigment is slurried in the solution. 
[0039] In a preferred method, a highly concentrated 
pigment presscake is slurried in any suitable device at 3S 
temperatures between 5 to 90<* C, preferably 20 to GO'* 
C, such as. for example, a Cowles® dispenser, in the 
presence of the aqueous additive solution as illustrated 
in the examples below to obtain a homogeneous aque- 
ous dispersion. Suitable conditions for spray drying the 
homogeneous aqueous dispersions can then easily be 
determined by a person skilled in the art. 
[0040] Due to the known pronounced fluidizing effect 
of the additives employed according to this invention, 
low viscosity aqueous pigment dispersions with a solids ^ 
content of above 20% or, depending on the pigment and 
polymeric additive or additive mixture, solids contents 
of 25% and above can be easily generated. Despite the 
high pigment concentration, these pigment dispersions 
have the advantage that they are liquid, easily flowable so 
and ideally suited for spray drying. 
[0041 ] Spray dfy ing is a well known drying technology 
in the chemical industry. Any equipment which is con- 
ventional for spray drying can be used to spray dry the 
inventive pigment compositions. Suitable commercially ss 
available equipment includes the BOWEN BLS spray 
dryer fronri Bowen or the NIRO ATOMIZER from NIRO 
Company. 



[0042] Due to their high solids content, the inventive 

pigment dispersions are dried rapidly and economically 
by spray drying, yielding unique pigment composition 
powders composed of microgranules. The addrtives ac- 
cording to this invention are homogeneously distributed 
in the stir-in pigment compositions and also serve as the 
binder for the microgranules. 

[0043] Typically, the microgranules have a size in the 
range of from 1 to 1 000 ^im, preferably from 3 to 300 \im 
when suspended in a water-immiscible solvent such as 
xylene and observed under the light microscope. They 
can have any shape. The shape and size of the micro- 
granules are influenced by several pararrieters such as 
the kind and particle size of the pigment, the kind and 
concentration of the additive or additive mixture respec- 
tively, as well as the spray drying conditions and the 
spray dryer equipment. Because of the larger particle 
size of the microgranules, they are generally less dusty 
and and can be more easily handled than conventionally 
dried and micropulverized pigments. 
[0044] The inventive pigment compositions are easily 
wetted in aqueous Ink or paint systems. Surprisingly 
they are dispersed quickly by simply stirring the pigment 
into an aqueous ink or paint system without a dispersion 
step in a bead mill or other high shear-inducing equip- 
ment. Thus the inventive pigment compositions are ide- 
al for use as stir-in pigments in aqueous systems, where 
they eliminate the time and energy-consuming step of 
bead milling as well as the expense of cleaning the bead 
mills. 

[0045] In general, an effective pigmenting amount of 
the stir-in pigment composition is incorporated into the 
high molecular weight organic material to be pigmented. 
An effective pigmenting amount is any amount suitable 
to provide the desired color in the high molecular weight 
organic material. In particular, the stir-in pigments are 
used in ah amount of 0.01 to 30% by weight, preferably 
0.1 to 10% by weight, based on the weight of the high 
molecular weight organic material to be pigmented. 
[0046] The pigmented, high molecular weight organic 
materials which are colored according to the present 
process are useful in a variety of applications. For ex- 
ample, the high molecular weight organic material can 
be used for the pigmentation of lacquers, inks and 
enamel coating compositions. The pigmented high mo- 
lecular weight organic materials prepared according to 
the present invention are particularly useful for prepar- 
ing automotive coating paints. 

[0047] The high molecular weight organic materials 
which are colored according to the present process are, 
preferably if the high molecular weight organic material 
is a coating or an irik system, for example cellulose 
ethers, cellulose esters, polyurethanes, polyesters, 
polycarbonates, polyolefins. polystyrene, polysulfones. 
polyamides, polycycloamides. polyimides, polyethers. 
polyether ketones, polyvinyl halides, polytetrafluoroeth- 
ylene. acrylic and methacrylic polymers, rubber, silicone 
polymers, phenol/formaldehyde resins, melamine, for- 
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maldehyde resins, urea/fomnatdehyde resins, epoxy 
resins and diene rubbers or copolymers thereof. 
[0048] High molecular weight organic materials which 
are useful for heat-curable or cross-linked coatings, for 
example chemically-reactive coatings, are also colored s 
according to the present process. The pigmented, high 
molecular weight organic materials prepared according 
to the present process are especially useful in stoving 
finishes which contain customary binders and which are 
reactive at high temperature. Examples of the high mo- 
lecular weight organic materials which are used in such 
coatings Include acrylic, alkyd, epoxy. phenolic, mela- 
mine, urea, polyester, polyurethane, blocked isocy- 
anate, benzoguanamine or cellulose ester resins, or 
combinations thereof. The pigmented, high molecular 
weight organic materials prepared according to the 
present process are also useful in air-drying or physi- 
cally-drying coatings. 

[0049] The present stir-in pigment compositions are 
particularly suitable for preparing pigmented coatings of 
the types conventionally employed in industrial paints, 
particularly in the automobile industry, especially aque- 
ous acrylic/melamine resin, alkyd/melamine resin, ther- 
moplastic acrylic resin or polyurethane resin systems. 
[0050] Due to the excellent dispersibility of the stir-in 
pigment compositions of this invention, uniform distribu- 
tion of pigment particles throughout the entire applica- 
tion media is readily achieved. Compositions containing 
the present stir-in pigments show excellent rheological 
behavior. 

[0051] The present stir-in pigment compositions are 
used alone or in the presence of other pigments or dyes. 
It is especially useful to color a high molecular weight 
organic material with the present stir-in pigment compo- 
sitions in conjunction with an effect pigment. 
[0052] The color effect and shade are varied by vary- 
ing the kind of the effect pigment and the concentrations 
of the effect pigment and the stir-in pigmerit composition 
of the present invention. Particularly striking effect 
shades are generated by using the stir-in pigments with 40 
known transparent tKanium dbxide-coated mica or alu- 
minum pigments. 

[0053] Due to their unique pigment properties, the 
new stir-in pigment compositions are also suitable for 
coloring high-molecular-weight organic materials which 4S 
are plastics that are calendered, cast, molded or proc- 
essed to fibers and the like. The pigment compositions 
impart excellent physical properties to colored plastic ar- 
ticles such as polypropylene or polyamide fibers, plastic 
films, bottle crates and so on. Thus, the present inven- 50 
tion further embraces processes wherein the high mo- 
lecular weight organic compound is a plastic that is cal- 
endered, cast, molded or processed to fibers and to 
plastic articles that are calendered, cast, molded or 
processed to fibers. 

[0054] The new stir-in pigment compositions are eas- 
ily dispersible when incorporated into high performance 
plastics such as for example polyethylene, polypropyl- 



ene. ABS or polamkle. Surprisingly, the resulting cokjr- 
ed molded products show practfcally no flow lines, prov- 
ing the pigment compositions are very homogenously 
distributed in the polymer. As one skilled in the art ap- 
preciates, the presence of flow lines is undesirable. 
[0055] The inventive pigment compositions are also 
suitable for the preparation of liquid colors, since they 
can provide liquid colors with a high pigment solids con- 
tent. Liquid colors are well known in the pigment industry 
and are mainly used to color plastic materials. 
[0056] Additionally, the inventive pigment composi- 
tions are suitable for use in ink jet formulations. 
[0057] The following examples illustrate various em- 
bodiments of the invention, but the scope of the inven- 
tion is not limited thereto. In the examples, all parts are 
by weight unless otherwise indk:ated. 

Examples 

[0058] Example 1 : A 40 gallon stainless steel vessel 
is charged with 18.2 kg aqueous presscake containing 
7.7 kg dry weight 3,6-di(4-chlorophenyl)-1,4-diketopyr- 
rotopyrrole pigment (C.l Pigment Red 254), IR- 
GAZIN®DPP Red BO, from CIBA Specialty Chemicals 
Corp., Newport DE). 

[0059] In a separate container 600 grams of a 50 % 
aqueous polyvinylacetate/vinylpyrrolidone solution (LU- 
VISKOL VA 73W from BASF) and 173.7 grams of a poly 
(ethyleneoxy) sorbitan laurate (WITCONOL 2720 from 
Witco Corp.) are dissolved in 5 liters of water. Then 1 550 
grams ULTRA Talc 609 from Ban-etts Minerals Inc. are 
added into the aqueous resin solution and stirred until 
completely wetted. 

[0060] The aqueous talc/resin mixture is added to the 
diketopyrrolopyrrole pigment presscake. The mixture is 
stirred with a Cowles®dissolver, generating an easily 
flowable liquid red pigment dispersion with a solids con- 
tent of 37.8 %. The highly concentrated pignrient disper- 
sion is spray dried in a pitot plant spray dryer (the BO- 
WEN BLS from Bowen) with 40 psig air heated to an 
inlet temperature of 400 ± 5**C (exit temperature 125 ± 
3'*C), yielding 9.5 kg red stir-in pigment composition 
which can easily be incorporated into an aqueous paint 
system without a dispersion step in a bead mill as a stir- 
In pigment to yield strong opaque red coatings of excel- 
lent durability. 

[0061] Example 2: A 40 gallon stainless steel vessel 

is charged with 1 9.5 kg aqueous presscake containing 
8.2 kg dry. weight 3,6-di(4-chlorophenyl)-l,4-diketopyr- 
rolopyrrole pigment IRGAZIN DPP Red BO, from CIBA 
Specialty Chemicals Corp. 

[0062] In a separate container 683 grams of an aque- 
ous polyvinylpyrrolidone solution (LUVISKOL K30 from 
BASF Corp.) are dissolved in 5 liters of water. Then 2050 
grams ULTRA Talc 609 from Barretts Minerals Inc. are 
added into the aqueous resin solution and stirred until 
completely wetted. 

[0063] The aqueous talc/resin mixture is added to the 
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diketopyrrolopyrrole pigment presscake. The mixture is 
stirred with a Cowles®dissolver, generating an easily 
flowable liquid red pigment dispersion with a solids con- 
tent of around 38 %. The highly concentrated pigment 
dispersion is spray dried in a pilot plant spray dryer (the 5 
BOWEN BLS from Bowen) yielding 10.2 kg red stir-in 
pigment composition which can easily be incorporated 
into an aqueous paint system without a dispersion step 
in a bead mill as a stir-in pigment to yield strong opaque 
red coatings of excellent durability. io 
[0064] Example 3 : A 4 liter WARING Blender from 
Cole-Parmer Instrument Company is charged with 2286 
grams aqueous presscake containing 802 grams dry 
weight isoindolinone pigment IRGAZIN YELLOW 3 
RLTN (C.I. Pigment Yellow 110 from CIBA Specialty is 
Chemicals Corp.. Newport DE). 
[0065] In a one liter glass beaker 59.6 grams of an 
aqueous polyvinylpyrrolidone solution (LUVISKOL K30 
from BASF Corp.) are dissolved in 200 ml water Then 
80.2 grams ULTRA Talc 609 from Barretts Minerals Inc. 
are added into the aqueous resin solution and stirred 
until completely wetted. 

[0066] The aqueous talc/resin mixture is added to the 
yellow isoindolinone pigment presscake in the WARING 
blender. The mixture is blended at medium to high 2S 
speed generating an easily flowable Ik^uid yellow pig- 
ment dispersion. 

[0067] Two batches of the above aqueous yellow pig- 
ment dispersion are combined, followed by spray drying 
in a pilot plant spray dryer (the BOWEN BLS from Bo- 30 
wen) yielding 1 .78 kg yellow stir-in pigment composition 
which can easily be incorporated into an aqueous paint 
system without a dispersion step in a bead mill as a stir- 
in pigment to yield strong opaque yellow coatings of ex- 
cellent durability. ^ 
[0068] When dispersed in xylene and observed in a 
light microscope, spherical microgranules ranging in 
size from 20 - 1 00 jim can be observed along with many . 
smaller granules having a size of 5 - 15 pm. 
[0069] Example 4 : A 4 liter WARING Blender is 40 
charged with 1692 grams aqueous presscake contain- 
ing 687 grams dry weight 2,9-dichloroquinacridone ma- 
genta pigment (MONASTRAL®Magenta B from CIBA 
Specialty Chemicals Corp., Newport DE).. 
[0070] In a one liter glass beaker 83.8 grams of an ^5 
aqueous polyvinylpyrrolidone solution (LUVISKOL K30 
from BASF Corp.) are dissolved in 250 ml water. Then 
1 25.6 grams ULTRA Talc 609 from Barretts Minerals Inc. 
are added into the aqueous resin solution and stirred 
until completely wetted. 

[0071] The aqueous talc/resin mixture is added to the 
magenta pigment presscake in the WARING blender. 
The mixture is blended at medium to high speed gener- 
ating a pasty dispersion. Then 62.7 g LUVISKOL K-30 
are added together with 750 ml wateir, yielding on further ss 
blending a fluid presscake. 

[0072] Two batches of the aqueous magenta pigment 
dispersion are combined, followed by spray drying in a 



pilot plant spray dryer (the BOWEN BLS from Bowen) 
yielding a magenta stir-In pigment composition which 
can easily be incorporated into an aqueous paint system 
without a dispersion step in a bead mill as a stir-in pig- 
ment to yield magenta coatings of excellent durability. 
[0073] Example 5 : A 4 liter WARING Blender is 
charged with 3093 grams aqueous presscake contain- 
ing 866 grams dry weight quinacridone pigment C.l. Pig- 
ment Violet 19 (MONASTRALCB) Red Y RT-759-D from 
CIBA Specialty Chemicals Corp., Newport DE). 
[0074] In a one liter glass beaker 86.7 grams of an 
aqueous polyvinylpyrrolidone solution LUVISKOL K30 
from BASF Corp. are dissolved in 350 ml water. Then 
86.6 grams ULTRA Talc 609 from Barretts Minerals Inc. 
are added into the aqueous resin solution and stirred 
until completely wetted. 

[0075] The aqueous talc/resin mixture is added to the 
quinacridone pigment presscake In the WARING blend- 
er The mixture is blended at medium to high speed, 
generating a fluid pigment dispersion. 
[0076] The pigment dispersion is spray dried in a pilot 
plant spray dryer (the BOWEN BLS from Bowen) yield- 
ing a red stir- in pigment composition which can easily 
be incorporated into an aqueous paint system without a 
dispersion step in a bead mill as a stir-tn pigment to yield 
red coatings of excellent durability. 
[0077] Example 6 : A 4 liter WARING Blender is 
charged with 2206 grams aqueous presscake contain- 
ing 953 grams dry weight azo pigment C.l. Pigment Yel- 
low 191.1 (CROMOPHTAL®Yellow HRP from CIBA 
Specialty Chemicals Corp., Newport DE). 
[0078] In a . one liter glass beaker 63.5 grams of an 
aqueous polyvinylpyrrolidone solution LUVISKOL K30 
from BASF Corp. are dissolved in 400 ml water. Then 
95.3 grams ULTRA Talc 609 from Barretts Minerals-lnc. 
are added into the aqueous resin solution and stirred 
until completely wetted. 

[0079] The aqueous talc/resin mixture is added to the 
azo pigment presscake in the WARING blender. The 
mixture is blended at medium to high speed generating 
a pasty pigment dispersion. An additional 111 grams LU- 
VISKOL K30 is diluted with 400 ml water and added to 
the pigment paste. The mixture is blended further at me- 
dium to high speed resulting in a fluid yellow pigment 
dispersion. 

[0080] Two batches of the above aqueous yellow pig- 
ment dispersion are combined and spray dried in a pilot 
plant spray dryer (the BOWEN BLS from Bowen) yield- 
ing a yellow stir-in pigment composition which can easily 
be incorporated into an aqueous paint system without a 
dispersion step in a bead mill as a stir-in pigment to yield 
yellow coatings of excellent durability. 
When dispersed in xylene and obsen/ed in a light mi- 
croscope, spherical microgranules ranging in size from 
20-100 )im can be obsen/ed along with many smaller 
granules having a size of 5 - 15 ^m. 
[0081] Example 7 : The procedure of Example 6 is re- 
peated; however, using as organic pigment a pigment 
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mbaure of 1103 grams aqueous presscake containing 
476 grams C.I. Pigment Yellow 191.1 and 1600 grams 
aqueous presscake containing the transparent diketo- 
pyrrolopyrrole pigment, C.l. Pigment Red 254. both from 
CIBA Specialty Chemicals Corp.. providing a scarlet- 
colored pigment mixture which can be applied in aque- 
ous ink, paint and trade sales coatings yieWing strongly 
colored scarlet finishes with an excellent durability. 
[0082] Example 8 : This example demonstrates the In- 
corporation of a stir-in pigment composition containing 
the 3,6-di(4-chlorophenyl)-1 ,4-diketopyrrolopyrrole pig- 
ment (C.i Pigment Red 254) in an aqueous automotive 
paint system, without a dispersion step, directly as a stir- 
in pigment. 

■stir-in pigment dispersion" 

[0083] An 8 oz jar is charged with 38.8 grams poly- 
meric aqueous dispersant and 121.2 grams delonized 
water. The mixture is stirred for 5 to 10 minutes. Then 
40 grams of the pigment composition prepared accord- 
ing to Example 1 is added into the aqueous resin dis- 
persion by stirring at medium speed to yield a pigment 
dispersion. The red pigment dispersion is stirred at me- 
dium to high speed with a propeller stirrer for 1 5 minutes 
yielding a homogenous "stir-in pigment dispersion", 
containing 20.0% pigment composition with a total sol- 
ids content of 30 % and having a pigment/binder ratio 
of 2:1. 

"paint dispersion" 

[0084] The following are mixed: 

25.0 grams "stir-in pigment dispersion" 

8.2 grams compensating clear color resin solution 

and 

66.0 grams balanced clear color resin solution. 

[0085] The viscosity of the resulting paint dispersion 
is adjusted to 1500 - 2000 cps with deionized water and 
by the addition of sufficient 2-amino-2-methyl-1 -propa- 
nol to obtain a pH of around 7.6, and then sprayed onto 
a panel twice at 1 .5 minute intervals as basecoat. After 
2 minutes, a solvent based clearcoat resin is sprayed 
twice at 1.5 minute intervals onto the basecoat. The 
sprayed panel is then flashed with air in a flash cabinet 
for 10 minutes, and then "baked" in an oven at 265" F 
(130* C) for 30 minutes, yielding a high chroma red- 
colored panel vwth excellent weatherability. A micro- 
scopic evaluation shows a homogeneous distribution of 
the pigment particles in the coating system. 
[0086] ExampleQ : This example demonstrates the in- 
corporation of a stir-in pigment composition containing 
the isoindolinone pigment (C.l Pigment Yellow 110) into 
an aqueous automotive paint system, without a disper- 
sion step, directly as a stir-in pigment. 



"stir-in pigment dispersion' 

[0087] An 8 oz jar is charged with 38.8 grams poly- 
meric aqueous dispersant and 121.2 grams deionized 

5 water. The mixture is stirred for 5 to 10 minutes. Then 
40 grams of the pigment composition prepared accord- 
ing to Example 3 is added into the aqueous resin dis- 
persion by stirring at medium speed to yield a pigment 
dispersion. The yellow pigment dispersion is stirred at 

10 medium to high speed with a propeller stirrer for 1 5 min- 
utes, yielding a homogenous "stir-in pigment disper- 
sion", containing 20.0% pigment composition with a total 
solids content of 30% and having a pigment/binder ratio 
of 2:1. 

IS 

"paint dispersion" 

[0088] The following are mixed: 

20 25.0 grams "stir-in pigment dispersion" 

8.2 grams compensating clear color resin solution, 
and 

66.0 grams balanced clear color resin solution. 

25 [0089] The resulting yellow paint dispersion is 
sprayed onto a panel according to the procedure de- 
scribed in Example 8. yielding highly saturated yellow 
coated panels wrtiich show an excellent weatherability 
A microscopic evaluation of the coating shows a homo- 
30 geneous appearance of the coating. 

[0090] Example 10 : This example demonstrates the 
incorporation of a stir-in pigment composition containing 
the azo pigment C.l. Pigment Yellow 191.1 into HOPE. 
[0091] Five grams of the pigment composition pre- 
ss pared according to Example 6, 2.5 grams hindered 
amine light stabilizer, 1.0 gram benzotriazole UV ab- 
sorber, 1.0 gram hindered phenol antioxidant and 1.0 
gram phosphite process stabilizer, all from the Additives 
Division of CIBA Specialty Chemicals Corporation, are 
40 mixed together with 1 000 grams of high density polyeth- 
ylene (HOPE) from U.S.I. QUANTUM Chemicals at a 
speed of 1 75-200 rpm for 30 seconds after flux. The flux- 
ed pigmented resin is chopped up while warm and mal- 
leable, and then fed through a granulator. The resulting 
4S granules are molded on an injection molder with a 5 min- 
utes dwell time and a 30 second cycle time at tempera- 
tures of 204 and 260' C. Homogeneously colored chips 
are obtained which show a bright yellow color with sim- 
ilar color shades at each of the temperatures and with 
so an excellent tight stability The molded yellow chips 
show no flow lines when placed in front of a light source 
and observed. 

[0092] Similar results are achieved starting from 1 2.5 
grams of a liquid color suspension comprising the liquid 
55 vehicle and the pigment composition obtained accord- 
ing to Example 6 at a concentration of 40%. The liquid 
color suspension is prepared by simply stirring the pig- 
ment composition into the liquid vehicle without a dis- 



8 



15 



EP 0 902 061 A2 



16 



persion step in a high shear mbcer. 
[0093] Example 11 : This Example demonstrates the 
incorporation of a stir-in pigment composition into a uni- 
versal trade sate paint system. 

[0094] A glass beaker is charged with 63.5 grams pro- s 
pylene glycol, 37.8 grams deionized water 10.8 grams 
Alcolec S (rom the American Lecithin Company, Dan- 
bury CT. and 23 grams IGEPAL CO-530 from GAF 
Chemicals, Wayne NJ. The mixture is stirred for 10 min- 
utes and the pH is adjusted to 8.0 - 8.5 with diluted am- io 
monia. Then 1 5 grams of the scarlet stir-in pigment com- 
position prepared according to Example 7 is added. The 
resulting suspension is further stirred at medium to high 
speed with a propeller stirrer for 20 minutes resulting a 
homogeneous pigment dispersion which can be easily is 
incorporated into aqueous latex dispersions yielding 
strongly scarlet-colored paints with excellent durability. 



Claims 20 

1. A stir-in pigment composition in the form of micro- 
granules, which comprises 85 to 99.5 parts by 
weight of a pigment and 0.5 to 15 parts by weight 

of an additive comprising a vinylpyrrolidone poly- 2S 
mer or copolymer, with the proviso that the copoly- 
mer is not a copolymer of an ethylenically unsatu- 
rated sulfonic acid and N-vinyl-pyrroIidone. 

2. A pigment composition which is obtainable by spray 30 
drying an aqueous pigment dispersion which com- 
prises 85 to 99.5 parts by weight of a pigment and 

0.5 to 15 parts by weight of an additive comprising 
a vinylpyrrolidone polymer or copolymer. 

3$ 

3. A pigment composition of claim 1 or 2, wherein the 
additive comprises a mixture of the vinyl pyrrolidone 
or vinylpyrrolidone copolymer with one or more oth- 
er neutral, anionic or cationic water soluble poly- 
mers, copolymers and/or polymer derivatives, and 
wherein the total amount of the mixture of additives 
Is less than 20 parts by weight of the pigment com- 
position. 

4. A pigment composition of claims 1 to 3, wherein 
said pigment is a mixture of an organic pigment and 
an inorganic filler. 

5. A process for the preparation of the pigment com- 
position of claims 1 to 4 which comprises so 

(A) preparing an aqueous solution of the addi- 
tive; 

(B) slurrying a pigment In the solution to obtain 

a homogeneous liquid dispersion comprising ss 
85 to 99.5 parts by weight of the pigment and 
0.5 to 15 parts by weight of the additive, 

(C) spray drying the resulting liquid dispersion 



and 

(D) collecting the dried microgranules of the 
pigment composition. 

6. A pigmented high molecular weight organic materi- 
al, which comprises an effective pigmenting amount 
of a pigment composition according to claims 1 to 
4 and a high molecular weight organic material. 

7. A process for the preparatbn of a pigmented high 
molecular weight organic material, which compris- 
es incorporating a pigment composition according 
to claims 1 to 4 into the high molecular weight or- 
ganic material as a stir-in pigment. 

8. A pigmented high molecular weight organic materi- 
al of claim 6. wherein the high molecular weight or- 
ganic material is a heat-curable or cross-linkabie re- 
active coating system. 

9. A pigmented high molecular weight organic materi- 
al of claim 8. wherein the high-molecular-weight or- 
ganic material is a plastic that is calendered, cast, 
molded or processed to fibers and to plastic articles 
that are calendered, cast, molded or processed to 
fibers. 

10. Use of the pigment compositions according to 
claims 1 to 4 for the preparation of pigmented high 
molecular weight organic material. 
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